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ABSTRACT 


The bending of flexible body aircraft may degrade the ride comfort of passengers. This 
Is especially noticeable towards the aft end of the aircraft (due to the relatively large tail 
surfaces) which may easily be excited when flying through turbulence. In addition, 
some aircraft may experience a front body bending mode which can be annoying to the 
cabin crew and first class passengers. Normally, this dominant body bending mode 
falls between 1-5 Hz. This range is easily perceived by the human body. Also, in some 
situations, the rigid body control law may be out of phase with the mode and aggravate 
the vibration. Hence, an active modal suppression system is desirable for improving 
the ride quality of the airplane. 

The size of the mathematical model, which has both the airplane rigid body and 
flexible characteristics, could easily exceed 100 states. This paper addresses the 
computational burden and fidelity of this large structural model. Later, the design 
methodology of the control law, which could be categorized into three steps:--(l) sensor 
selection. (2) modal phase determination and (3) modal suppression filter design-will 
be discussed. Each of these steps will be discussed in detail. Then we will present the 
theoretical results and compare them with flight test results. Here we will highlight the 
shortcomings of this design approach and briefly discuss what can be done in light of 
these deficiencies. Finally, we will include a brief description of the software tools. 
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The damping ratio for the closed loop airplane should be 0.4 or greater for 
the Dutch roll mode. Phase and gain margin requirements are: 
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Peak at 0.007 
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PSD Level of the Lateral Acceleration at the Aft Galley 
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PSD Level of the Lateral Acceleration at the Pilot Station 
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Plant 



Plant Model for Aft Filter Design 
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Bode Plot of tho Transfer Function From Rudder Command 
to Aft Galley Sensor 






Bode Plot of the Aft Filter 
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Bode Plot of the Transfer Function From Rudder Command to 
Pilot Station Sensor 
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Bode P/of of Pilot Station Filter 
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PSD of the Lateral Acceleration at the Aft Galley 



00016 





O 

o 

o 

o 

o 

• 


o 

w 

CL 


820 


0026 1 



OSd 103S SlOlId 1333tf 101 


821 



FLIGHT TEST RESULTS 
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LACK OF ACCURACY IN STRUCTURAL MODEL 
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